I found this study very interesting, well written and organized. New measurements of heat fluxes in the upper mixed layer, through ice and in the upper atmosphere are of high value and demand. That is why I think that the manuscript should be published. I have several rather minor comments and suggestions, which are summarized below. Addressing these issues will not require tremendous efforts but would help the authors build a nice story. From the comments, my identity (Igor Polyakov) may be quite obvious.
) is added in the revised manuscript.
7. Line 232. I am not a native English speaker, but «aligned manually towards» does not sound as the best choice of words here.
Sentence is rephrased to "…was oriented with sensors directed towards the mean current…"
8. Line 237. Are there any estimates of sensitivity of the authors' results to selected width of the window (15' window is mentioned). (McPhee, 2008) 14. Line 408. Related to Q13 question: please define how it was defined that 1139 MJ/m2 is due to both sensible and latent heat fluxes. The total heat content was the sum of sensible heat present and the latent heat represented by the FWC at the end of melting season. This is specified in the revised manuscript for better clarity.
Choosing the "realisation interval" for covariance estimate is a compromise between choosing long enough intervals to capture the energy containing eddies and short enough to ensure that the temporal variability of the mean properties (temperature and salinity) and current is small or negligible. Through sensitivity analyses for an extensive numbers of experiments, it is found
15. Lines 410-413. I would argue that this statement may not reflect the whole story. According to our study, ice melting/production and intensity of draining of freshwater from the Arctic Ocean in response to winds are the key contributors to the freshening/salinification of the upper Arctic Ocean. (Polyakov et al. 2008, JCli) . River runoff and E-P are too small to trigger changes of FWC in the central basin. These findings may be corroborated by Figure  1 , which shows FWC anomalies based on 2007 observations. Red color indicates anomalies corresponding to salinification. I would argue that a plausible explanation for freshening found by the authors in the Amundsen Basin would be advection of fresh water from the Canadian Basin, not from the northern Laptev Sea (where 2007 estimates of FWC showed salinification). We thank the reviewer for pointing out the importance of local ice production/freezing and freshwater drainage relative to the net E-P and river discharge and we have updated the paragraph to include this. The Fig 1 supplied by the reviewer shows a salinification Figure 2 as an example.
We are aware of the fact that Kwok (2009) did not find a trend in ice export through the Fram Strait based on passive microwave satellite data. However, using SAR images across the Fram Strait along 79N, which have good year round coverage and improved spatial resolution compared to passive microwave data, Smedsrud et al (2008) found an increase in ice export from 2004 and onwards (so an increase prior to our 2008 measurement, but no long term trend). Also ongoing work (Smedsrud et al., submitted to The Cryosphere), shows the increase which has a preliminary maximum in winter of 2008 and shows that the increase in annual ice area export is mostly related to increase in ice export in the winter months (DJF).
17. Eq. 7. H used for heat content is somewhat confusing since very often H is used for depth. I suggest Q instead. Changed as suggested in the revised manuscript. 21. Figure 4 . These profiles look very smoothed, practically without any fine structure. Is it a result of averaging or the original profiles do not have fine structure? Profiles in Fig 4 are averages of 7 profiles, hence they look somewhat smoothed. Although there are some fine structure in the average profile (see e.g. average profiles for upper 100m in Fig 5) , this is not visible in Fig 4 since they are plotted for the full depth range (0 -500  dbar) . We have added information about the averaging in the figure caption in the revised manuscript.
22. Figure 6 . Caption states that Figure 6b shows ε  whereas color map is for log 10 (ε). I would like to see more comprehensive comparison of MSS and TIC measurements (i.e. at least means, correlation and standard deviations). We have corrected the figure caption to state log 10 (ε) . Arctic Ocean multiyear coverage and export (black and green, 103 km2) and atmospheric (blue) and oceanic (red) thermodynamic forcing. Atmospheric forcing is expressed as average fastice thickness anomalies (cm) from six arctic stations flanking the Laptev Sea. The oceanic thermodynamic forcing is expressed as the composite time series of normalized intermediate Atlantic Water (AW) temperature anomalies (oC, reverse vertical axis is used) obtained by averaging time series derived from four continental slope observational sites located at ~30oE, 105oE, 125oE, and 142oE.
